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DETAILED ACTION 
Response to Amendment 

1 . The amendment filed on June 5, 2004 has been entered and acknowledged by 
the examiner. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21 (2) 
of such treaty in the English language. 

3. Claims 21-25, 40, 41 and 45-47 stand rejected under 35 U.S.C. 102(e) as being 
anticipated by Graff et al. (6,522,067) (of record). 

Regarding claims 21 and 40, Graff discloses a light-emitting device comprising a 
flexible (column 2, line 22), transparent substrate (105) having a first and a second 
surface, one of which is coated with a graded-composition barrier coating having a 
continuously-varying composition across its thickness, as it is formed of a mixture of two 
or more types of material (column 2, lines 9-12), and an organic electroluminescent 
device (120) comprising an organic EL layer (210) disposed between two electrodes 
(200 and 220) that is disposed on the substrate. 
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Regarding claims 22 and 45, Graff discloses a transparent film (220) having a 
second graded-composition barrier layer (170) formed thereon. The transparent film is 
disposed on the OLED (120) opposite the flexible substrate (105). 

Regarding claim 23, Graff discloses a flexible, transparent substrate made of 
polyethyleneterephthalate, polyimide, polyethersulfone, and other polymers (column 5, 
lines 9-15). 

Regarding claims 24 and 25, Graff discloses a coating material (140 and 170) 
made from a combination of inorganic, ceramic materials, including combinations of 
oxides, carbides and nitrides of silicon, aluminum, titanium, indium and tin (column 2, 
lines 9-12). 

Regarding claim 41 , Graff discloses the method of making a light-emitting device 
comprising the steps of depositing a first electrically conducting material (200) on the 
barrier coating (140), depositing the organic EL layer (210) on the first electrode, and 
forming a second electrode (220) by depositing a second electrically conducting 
material on the organic EL layer. 

Regarding claim 46, Graff discloses disposing a second flexible substrate (190) 
on the organic EL member (120), the second substrate having a second graded- 
composition barrier coating (170) thereon. 

Regarding claim 47, Graff discloses a method of making a light-emitting device 
comprising the steps of providing a flexible, transparent substrate (105), depositing a 
first graded-composition barrier coating (140) by plasma-enhanced chemical vapor 
deposition, sputtering and electron-cyclotron-resonance-plasma-enhanced chemical 
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vapor deposition (column 4, lines 56-65), disposing an organic EL member (120) 
comprising an organic EL layer disposed between two electrodes on the flexible 
substrate, and disposing a transparent film (180) coated with a second graded- 
composition barrier coating on the organic EL member, the second graded-composition 
barrier coating being deposited second graded-composition barrier coating. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 26, 42, 43 and 48 stand rejected under 35 U.S.C. 103(a) as being 
unpatentable over Graff et al. (6,522,067) (of record) in view of Baldo et al. (6,097,147) 
(of record). 

Graff discloses an OLED coated with a graded-composition barrier coating 
having a continuously-varying composition across its thickness. 

Graff lacks disclosure of a reflective layer formed near the OLED. 

Baldo teaches a reflective metal layer (116) formed over the light-emitting layer in 
order to reflect impinging light beams that would reduce the display quality of the device 
(column 4, line 2). 

Regarding claim 42, Baldo teaches a placement of the reflective layer between 
the light-emitting layer and the cathode that is opposite the transparent substrate (110). 
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Regarding claim 43, Graff discloses a second graded-composition barrier coating 
(1 30) that is formed over the cathode (220). The placement of the reflective layer taught 
by Baldo would be between the cathode and the light-emitting layer (210) and therefore 
the second barrier coating would be coated on the reflective layer. 

Regarding claim 48, Graff discloses a substantially transparent film (190). The 
reflective layer taught by Baldo is disposed over the emitting layer but under the 
cathode. Therefore the placement of the reflective layer if combined with Graff would be 
between the organic EL layer and the transparent film. 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
of the invention to modify the OLED disclosed by Graff to have a reflective metal layer 
formed over the emitting layer in order to reflect light beams that would reduce the 
display quality of the device, as taught by Baldo. 

6. Claims 27, 28, 32 and 33 stand rejected under 35 U.S.C. 103(a) as being 
unpatentable over Graff et al. (6,522,067) (of record) in view of Wolk et al. (6,291 ,1 16) 
(of record). 

Graff discloses a light-emitting device comprising a flexible (column 2, line 22), 
transparent substrate (105) having a first and a second surface, one of which is coated 
with a graded-composition barrier coating having a continuously-varying composition 
across its thickness, as it is formed of a mixture of two or more types of material 
(column 2, lines 9-12), and an organic electroluminescent device (120) comprising an 
organic EL layer (210) disposed between two electrodes (200 and 220) that is disposed 
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on the substrate. Graff discloses a flexible, transparent substrate made of 
polyethyleneterephthalate, polyimide, polyethersulfone, and other polymers (column 5, 
lines 9-15). Graff discloses a coating material (140 and 170) made from a combination 
of inorganic, ceramic materials, including combinations of oxides, carbides and nitrides 
of silicon, aluminum, titanium, indium and tin (column 2, lines 9-12). 

Graff lacks disclosure of the materials forming the organic light-emitting layers. 

Regarding claims 27 and 33, Wolk teaches an OLED having a layer of poly(n- 
vinylcarbazole) for the hole transporting layer (column 23, Table 5). 

Regarding claims 28 and 33, Wolk teaches perylene as a dopant for the electron 
transporting layer (column 30, lines 52). 

Regarding claim 32, Wolk teaches a hole transport layer formed between the 
anode and the emitter layer, which enhances the transport of holes, as an alternative 
structure to an emissive device having no distinct emissive layer, and further teaches 
both a hole blocking layer and an electron blocking layer formed between the anode 
and the cathode and the emitting layer, which enhances the injection and transport of 
holes and electrons into the recombination layer (column 15, lines 12-20). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
of the invention to modify the OLED disclosed by Graff to have a hole transport layer 
formed of a material such as a vinylcarbazole, to have an electron transporting layer 
doped with perylene, and to have additional layers formed between the electrodes and 
the emitting layer to improve the transport and injection of electrons and holes, all as 
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taught Wolk, in order to provide an OLED having well-understood and readily-available 
materials that enhance light emission. 

1. Claims 29-31 and 44 stand rejected under 35 U.S.C. 103(a) as being 
unpatentable over Graff et al. (6,522,067) (of record) in view of Collins, III et al. 
(6,642,652) (of record). 

Graff discloses an OLED coated with a graded-composition barrier coating 
having a continuously-varying composition across its thickness. 

Graff lacks disclosure of a scattering layer or a phosphor layer. 

Collins teaches an LED having a phosphor for absorbing light emitted from the 
EL layer and re-emitting light of a different wavelength (column 2, lines 48-51) 
embedded in a silicone polymer matrix (column 5, lines 38-65). The phosphor may be 
(Y,Gd).sub.3 Al.sub3 0.sub.12:Ce (column 5, line 49) or a variety of other yttrium 
aluminum garnet phosphors (column 7, lines 58-62). Collins teaches that this phosphor 
layer may further contain particles of titanium oxide that scatter the light to improve the 
scattering of the light emitted from the active region of the LED to thereby increase the 
absorption of light by the phosphor particles (column 5, line 65 to column 6, line 7). The 
light emitted by the phosphor is in the visible EM range (column 5, lines 52-56). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
of the invention to modify the OLED disclosed by Graff to have a phosphor layer in 
order to offer more variety of the wavelengths of light that can be emitted from the 
device, and to further modify the layer containing the phosphor particles to have 
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scattering particles therein in order to improve the amount of light converted, as taught 
by Collins. 

8. Claim 34 stands rejected under 35 U.S.C. 103(a) as being unpatentable over 
Graff et al. (6,522,067) (of record) in view of Baldo et al. (6,097,147) (of record), and 
further in view of Wolk et al. (6,291 ,1 16) (of record). 

Graff discloses a light-emitting device comprising a flexible (column 2, line 22), 
transparent substrate (105) having a first and a second surface, one of which is coated 
with a graded-composition barrier coating having a continuously-varying composition 
across its thickness, as it is formed of a mixture of two or more types of material 
(column 2, lines 9-12), and an organic electroluminescent device (120) comprising an 
organic EL layer (210) disposed between two electrodes (200 and 220) that is disposed 
on the substrate. Graff discloses the transparent film (220) has a second graded- 
composition barrier layer (170) formed thereon. The transparent film is disposed on the 
OLED (120) opposite the flexible substrate (105). Graff discloses a flexible, transparent 
substrate made of polyethyleneterephthalate, polyimide, polyethersulfone, and other 
polymers (column 5, lines 9-15). Graff discloses a coating material (140 and 170) made 
from a combination of inorganic, ceramic materials, including combinations of oxides, 
carbides and nitrides of silicon, aluminum, titanium, indium and tin (column 2, lines 9- 
12). 

Graff lacks disclosure of a reflective layer formed near the OLED. 
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Baldo teaches a reflective metal layer (116) formed over the light-emitting layer 
and opposite the substrate in order to reflect impinging light beams that would reduce 
the display quality of the device (column 4, line 2). 

Graff further lacks disclosure of the materials forming the light-emitting layers. 

Wolk teaches an OLED having a layer of poly(n-vinylcarbazole) for the hole 
transporting layer (column 23, Table 5) and perylene as a dopant for the electron 
transporting layer (column 30, lines 52). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
of the invention to modify the OLED disclosed by Graff to have a reflective layer formed 
over the light-emitting layer opposite the substrate in order to reflect light beams that 
would reduce the display quality of the device, as taught by Baldo, and to further modify 
it to have light-emitting layers formed of perylene and poly-n-vinylcarbazole, as taught 
by Wolk, in order to provide well-understood materials for good light emission. 

9. Claim 35 stands rejected under 35 U.S.C. 103(a) as being unpatentable over 
Graff et al. (6,522,067) (of record) in view of Baldo et al. (6,097,147) (of record), and 
further in view of Wolk et al. (6,291 ,1 16) (of record) as applied to claim 34 above, and 
further in view of Collins, III et al. (6,642,652) (of record). 

Graff discloses an OLED having all the limitations discussed above with regard to 
claim 34, but lacks disclosure of a reflective layer or the materials of the light-emissive 
layers. 

Baldo teaches a reflective layer to reflect impinging light beams. 
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Wolk teaches perylene and poly-n-vinylcarazole as materials for the light- 
emissive layers. 

Graff, Baldo and Wolk lack disclosure of a scattering layer having phosphor 
particles. 

Collins teaches an LED having a phosphor for absorbing light emitted from the 
EL layer and re-emitting light of a different wavelength (column 2, lines 48-51) 
embedded in a silicone polymer matrix (column 5, lines 38-65). Collins teaches that this 
phosphor layer may further contain particles of titanium oxide that scatter the light to 
improve the scattering of the light emitted from the active region of the LED to thereby 
increase the absorption of light by the phosphor particles (column 5, line 65 to column 6, 
line 7). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
of the invention to modify the OLED disclosed by Graff to have a reflective layer formed 
over the light-emitting layer opposite the substrate in order to reflect light beams that 
would reduce the display quality of the device, as taught by Baldo, and to further modify 
it to have light-emitting layers formed of perylene and poly-n-vinylcarbazole, as taught 
by Wolk, in order to provide well-understood materials for good light emission, to further 
modify it to have a phosphor layer in order to offer more variety of the wavelengths of 
light that can be emitted from the device, and to further modify the layer containing the 
phosphor particles to have scattering particles therein in order to improve the amount of 
light converted, as taught by Collins. 
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Allowable Subject Matter 

10. Claim 49 is allowed. 

1 1 . The following is an examiner's statement of reasons for allowance: the prior art of 
record teaches forming a barrier coating on a substrate of an OLED by any number of 
techniques, including sputtering and several plasma deposition techniques, but lacks 
teaching or suggestion of applying the barrier coating onto the substrate in such a way 
that the barrier coating penetrates into the substrate. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 

Response to Arguments 

12. Applicant's arguments filed June 5, 2004 have been fully considered but they are 
not persuasive. 

The applicant has argued that the applied references do not teach or suggest a 
graded-composition barrier coating having a composition which varies continuously 
across its thickness. Specifically, the applicant has argued that the applied Graff 
reference discloses a barrier stack consisting of a plurality of separate layers, each 
distinct from the next layer with a distinct interface separating them, each being 
sequentially disposed on the substrate. 
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The examiner does not disagree that Graff discloses a stack of distinct layers. 
However, the examiner directs the applicant to column 2, lines 9-12, which states that 
"at least one of the first and second barrier layers preferably comprises a material 
selected from metal oxides, metal nitrides, metal carbides, metal oxynitrides, and 
combinations thereof. Therefore Graff does disclose a coating layer having a 
composition varying continuously across its thickness, as Graff discloses that a single 
barrier layer may be formed of a mixture of any of the disclosed materials. A mixed layer 
is a layer having a continuously varying composition across its thickness. 

Therefore the rejections are maintained. 

Conclusion 

13. THIS ACTION IS MADE FINAL Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 . 1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 
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14. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Misiano et al. (5,462,779) (of record), supplied in the applicant's 
IDS of August 13, 2004, teaches a mixed aluminum oxide-silicon oxide layer on a 
flexible and transparent PET substrate, where the ratio of the mixture of oxides changes 
linearly across the layer (column 3, lines 58-64). Therefore Misiano teaches a graded- 
composition barrier coating having a composition varying continuously across its 
thickness. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Sharlene Leurig whose telephone number is (571) 272- 
2455. The examiner can normally be reached on Monday through Friday, 8:30am- 
5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nimesh Patel can be reached on (571 ) 272-2457. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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